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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a two-way valve 
to change in a multistage manner a flow rate of fluid 
led out In a unit time through simple structure. 

SOLUTION: A first displacement mechanism 40a on the 

lower part side comprises a first piston 42a; a piston 
rod 44 displaced integrally with the first piston 42a; 
and a diaphragm 46 coupled to the piston rod 44. A 
second displacement mechanism 40b on the upper side 
has a second piston 42b provided with the piston rod 44 
insertably along a through-hole 66. A displacement 
amount SI of the first piston 42a and a displacement 
amount 82 of the second piston 42b are set to values 
different from each other. 
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(57) (^fJjl 

1 |gfi:j!8«4 0 a li. » i t'x 
h > 4 2 a t , «1rie^ It' X h > 4 2 a i: -^^fitlU^ti: 
i-^tf;^ h >n y K4 4 i:. tJIEtf;^ h y K4 4 IC 

4 0 b l±, ffifieex h > n y K 4 4 :^^'»ji?L 6 6 
l-?&oT}f®attUtJttf>tLfc§|2 if^\'>4 2him 
L> ltrie»i e;^ h ^-4 2 aCO^fiiS l tm2 yiT. h 
V4 2 b(0^feas 2 *-e-tL-?tt^^«> J:-9 1:^561- 
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[0 0 0 1] 

m A-r » 1 h is J: yf» 2 '•}?- h $ iT-^ci: 
[0 0 0 2] 

li^im 5 U^-t *lI#rF» 5 13 16 2 7 

77 A (##) 6 ^i^hLT^ie^l '-K- h 2 i:»2;K- 
[0 0 0 3] 

^I5tc#^-:fr#l-r-(i, itiiK7^^LTm2:K- V 3 
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[0 0 0 4] 1l9xlf, *>*Bit#:^121^L^v^§S?[*IU^ 

^« ? tL^ E:fia#:OBEl:S: SfttrggM-t * 1 7!)*-e § 
[0 0 0 5] fSiSiSffi(i'^^-:^#i:#f|i:OK 

20 [0 0 0 6] •BlrfEO^*-^S:#lSLT;t$n 

$ tt^ :t) it frOsEi ^ #g i^ft ? -iir ^ C t Br*g ^: 

«-JI«-r 4 w i: S: g fit; t -r ^ o 
[0 0 0 7] 

KtcaSI-* » 2 h ^i^'ffM $ 1 , /N-^ n 

«i^i-*/'«^n-y h.-tf- ^;6^Ktt^b^^7t:«^0/■?^'^■y 

[0 0 0 81 -<^«-#-> igw«tcSK:?tLfc»ifeG:^ 
^ixtz^l Mt. h>tm2 i£:^Y> ti:^-ri>i'>i,zn 

[0 0 0 9] tfz. mmmzmm^ tifzmiM&mmt 

40 m2miLmmt ^^^^ ^ie^ i M^mmit. m i ex 

n y Kt. miElfx h>n-y K^:a^$tt;^w^^^•V77 
A t ^trlBII 2 ^itLmma. HfflEli'X h > D -y K 

*^a?Lu?&oTJfjigttni3:{t'b*r;'^Sl2 tfx 
*L> iiiE^iexh>aii2exh><7)^e:ft*ts;fc 

-Sid ittk^^flfz^&mminifZ i: i v»o 
[0 0 10] ^fjic. friE#ft:co^fifi^tlSEl-^Ci: 

50 [0011] \~ i tL(f. /nM n y h Uttif&^flU; 
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[0 0 121 

[0013] mi tcAjv^T, 1 0 li, ^^m<r> 

[0 0 14] zcry-^j^l Oli, — aof^^-^l 2 

a. 1 2 hii^^fi^'fimm.^m~mm^i^^WL^u \ 4 

frlfiM^aSl 4<0±a5ffl!llCSSlt'bfL*#tS«g|51 6 
«rS2#*il«SI51 6 4-f^fllS-lir-6/Wn y VE^ium^ 

'2) o 

[0015] ^Js. frieiK^as 1 4 , #fij«sc 1 6 jsj: 

[0 0 16] m^Ul 4 — SSCU^l ^- h 2 0 

a, ^-^mz^Z^'-VZ 0 b;6^■f■^^-e-^^ffM?i^-i>i: 
i: i> tc, *(riB» l:i^-h20at?g2'-K-b20bt«r 
iia$-ti-^»fc#:aK2 2i}^Wt\ihixtz^'r'i 2 4 ^ 
tZm 1 ^- h 2 0 a J3 J: y-'l^ 2 h 2 0 b lc-€-tt-e*tL 
^-g-L. J.C)f^i-ri 2 a, 1 2 bOIIPgCUifA? 

tL*^ >:^a5*^2 6 m^^^r^ 2 4o^sp»z^jk:s 

tL7t^ai:StC!J?.A-r^>^i:i:J: i}^^-yi 2 a. 12 

b <r>^mM^ (o^^^ t tz it mmi i uw-r * n ^ ^ 

[0 0 17] iiH. ^miL^Ul A\U ttiSlt^M-f^ 

■c-o.;!* V - ;w ? tt-s i ^ ic^it "b tLT -5. o -^t^^U 
1 4 0|^a(Cov»T{i, :*:aiRA<Oi|ietc#^#ggTl 
0-2 6 7 1 7 6-?-&#«:#Bg-^^i: J:v>o 
[0 0 18] flJfe*'T''f 2 4<0±a5HI±*->'?^ y h 3 0 

t-ioT— 'f*:fl<)lwSiS$H-6*>'<-SI5*t3 4, ^ 1 "/n 
•Ji'WZ 6 ai3j:t;f»2rn y^'#3 6 b^^'^fil^^Jt 

-So 

[0 0 19] ffrie#«S«Si51 6 li. ^^>^y b 3 oort 
al5^;?K^^^^fc§^lS3 8 ai5J:y'^2m3 8 btc^&o 
T^EnX 1 f 7tl±X2:^|6]t;^fi-r;5,C:i:{CJ: t), 
iiK2 2 ^glE3-r^»lge{itS«4 0 a tSR2^fii«|« 
4 0 htim-ti>o 

[0 0 2 0] rUm<r>» l gEf4l!ll«4 0 a a. r^ikM'S: 

if^Lx^m^izmi v/<y#>-4 1 a-^mm^ftfzmi 

^ixfz k:;^ h > n y K 4 4 ^It^T. h > n y K 4 4 




#gg2 002-139161 



4 

^&-ri>r^^yyM.4 6 ti:^-ri>o 111 k';?. 

h>4 2 al±, -eo^&S hn-i'g) Ti^S 1 icK 

[0 0 2 1] tfz. ^1 fcf;^ h >4 2 a ro y 

f^3 6 a tOP^Uli^l S3 8 a*^?fM?it, ttTlB^ 1 
M3 8 artUli. -t^^^mi ex h >4 2 aO±ffiU 
««§tL*i: t <>{Zffe^S|53»*^l yny i'ffs 6 a <05S 

79A4 6 ^r^tr^l j3j:0'»2^&«iS«4 0 a, 4 0 

JO h^i^iTi^m (^enx2:^iDi) tri6j;j^o-c#^-r-2>- 

aoiffaS|5*t5 4 a. 5 4 b3i»Kft^tL*o miSlfiaSe 
#5 4 a. 5 4bii. -g-tL-FtL^llSttf^itS***^* 
2 SO^Si^cWig (; J: o xm& ^ixi>o 
[0 0 2 2] ^ii. m rn y^'^S 6 a iS^K 
=S:^LT||1 tf;^ f >4 2 a <0±SI5ffl|0^ 1 S 3 Sat 

ii-SE (:^^) timm^^^mimt.^- y 5 6 aiim 

HJIfi^lOfPR*"- h 5 6 aCioT^lSS 8 

[0 0 2 3] IJISe;^ h >ny K4 4<?)T3Sfilll-«i> V 

20 -^79^4 6UJ:-p-CKft$tt;t^^^'^77A£5 8 

h 5 6 b^r^LT^i-SP (:^^) t jSilBri[gUI3:ttc,*tT 

[0 0 2 4] mt^V^ ^ 7 9 ^ 4 6 fi> t*;^ h > D -y K 
4 4 ^cfhLr»l kT;^ h >4 2 a (T^TSPWlCii^SJi-r 
K»l v:;^ F >4 2 a t—m^\z^&-t :b i. o \.zt&\,i h 

fi. ^^T^ 2 A\,zj^m^ixtzmm.u& oi)^hm^\^. t 

tzitm^mm^ e o u«^-t ^ ^ t nj; 19 . 2 

50 7 7 A 4 6 OMHf^fflTlI. 2 2 ?r»lii-f iJE 

-^m.^ (tfzimm (r>mi^m.mttzii^(Dmii^w±^ 

[0 0 2 5] tfz. ^^-Y-\'77A4 60Ji®SPtC(±, M 

y^^i 6<r>mmui^m-r^v>vvt<r>^muu6 2 

**l5tt<bH. «rfiE«Sa5#6 2 (i. kfx h >n y K4 4 

[0 0 2 6] ±ffl5ffl<0» 2 ^e«e«4 0 b (i. ^mmi 

40 ^LT^1-S®{C^2 V/N--y ^> 4 1 h •f)mm ^ ix\£ :^ Y 
>o y K4 4 O JigC;eifmil?L 6 6 ICrfto rifilg^EtcK 
^t'b^^fcSf2 e;^ h >4 2 b miEII 2 tT;^ h > 4 2 
b ir#ihi-^ih*tB6 8 i:, ^rlBtT:^ b vn -y K4 4 <0 

#7 0 t«r*i-^„ tlrfei;'>5. h>D y K4 4tz{±, ^2 
tT;^ h V4 2 b<0»ji?L6 6<7)I^®®tC«|j!feLT->-;P 
1StlS:#tr»l v-;i'a5tt7 2 a m rn-y ^^#:3 

6 a <0?La'.i;«f5!l!LT v-;i'tlltl4-#tr^2 v-;i.S|5# 

7 2 b i:74^^«:?ttTV^-&o 

50 [ 0 0 2 7 1 m 2 tT;^ h > 4 2 b «i, -^(O^iiLM (X h 
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Lr^omiiLa^S 1 >S 2 i:^* J:-jUIStt'bixTv^ 
*o l^m-t* t> »1 ex f >4 2 a t»2 kf;^ h >4 
2btT-li, -f-O^eS^^S 1 >S 2 t^:^ J: -5 {CIS:^ 
? tlT i, ;t «;> . frlB^iaS Jtlp-t ■5.5^^'-Y75A4 
60#g3E^)»l t:;^. b>4 2 aco:^75f»2 f;^ h>4 
2hX<0 < ^r*o t^^oT, » 1 k'X h > 4 2 a S: 

^t^^i^T-^ ([12#BB) , -f;^ ^2k:-Xh>42b* 

it**-C§* (I1I3#M) o JfciJ, ^li5J:0'^2 tfx 
h>4 2a. 4 2h<7)^itL-B:i. tJISi: J±R*ttC S 1< 
S 2 t J: -9 (C|SltT^> iv^o 

[0 0 2 81 z<7)m^. m2mimm4 o bii, ^2 tr 

X h>4 2 b«r^fi$-*-5.wi:*«^<K®?L6 6tif5o 

wt75fT-#. /■f^ny bEEOf^fflT{c||2 kfx h 

;^4 2b?rflELT, 2 fX h > 4 2 b t k'x h > 
n y K4 4 t Sr— *fl<jU±:^H|6]*»oT^fifc$H*->5. 

[0 0 2 91 mi^2 tix h >4 2 bi:*/N--SP#3 4 
i:O^CIi»2a3 8 b^mi&^it. Wrie»2g3 8 b 
Il»3 0fl8i'i*- h 5 6 c 4::^hLTn«l5 (±^) tSii-f 

[0 0 3 01 ^/N'-SC^tS 4 tcti, ||2 1fXh>4 2b 

liJSt:l8Mi-'&s£ftlBS<^«7 4**S!:ttt>ir'i>o wO»!E 
l:PStt«7 4(i, 112 tfx h >4 2 bco±®a5(:ag 
-f * -7 rSH 7 6 a t i:S|5 7 6 b t ;ii*.-'»:WtCff^^? 
^^7tSBSBP*t 7 8 t , «rf5<a USP 7 6 b UJ^-g- LTHM 
66*i-7 8 «:mMOfi:e{C@5gi-'5n y h 8 0 

[0 0 3 11 /N-^Dy MEfit#&a51 814, ^ 1 fx h > 

4 2 aOT«Pffll('?K«$tlJtSll/^'fn y h^S 2 
^ji^-l.»l/^''f n -;' hJ}?- b 8 4 aSr^ti-^SIl-'f'l' 

n-7 HEtt*&1t«8 6 a t, ^2 kfx h > 4 2 bOTSP 
1iJlCf^S£$*t;t^2/N-^n y h^8 2 bi;jtii1--i)^2 
h 8 4 b 2 /^I'n-y hBE«t|& 

^«8 6 b t^^hm&^fii>o 

[0 0 3 21 ^WN'-f h.-K- h 8 4 ai:^Lxmi 
^U^ y 2 ali«^§tL;l:JE;^IiS#;<7)f^fflT(;» 

1\£XY>4 2 a**±:SriCi6l3j»oT#JE$n.yiJS-g-. g[ 
»lt*Xh>42aJ3j; fc: X h > n -y K 4 4 ftfl*? 
lC±:^lC|6];5^orMi-t^75^ k'X h>n y K4 4 d^S: 
ii?L 6 6 T^fii-;5, ;t:tt-e^ 2 l;*X h > 4 2 b (i 

[0 0 3 31 -:^> Il2/N''f n -7 h 8 4 b ?r:^hL 

-C»2/'?'rn y h^8 2 btctt^?tL;tEtlr)i£#:cof^ffl 
Tt;»2 IfX h V 4 2 hii^±y]l,ZjSiii^-orWI±^itfzm 
-g", llii6<&6 8?::;hLT^^2 trxh>42btlfXh 
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5 

>O y K4 4 t-d^—m^i~±l3lzl^-A^'Dr^itL. friE 
k'x h >n K4 4 i:-#fitmff^^?ft/>:|| 1 fx h > 
4 2a fc*U^fti-l)o 

[0 0 3 41 y has 2 a tCli. »1 

t:'X h >4 2 a:6fTI^L;t:^<D«e^^I|Xi-^>J V^^i* 

[0 0 3 51 :$:^m(onm<r>fmA-mi>~yjifi on. 

^2^6^ iz iia±(r> Xoizm&^fii>i><7)X'ib*). ^kiz^ 
<7)»f^afe o-'icf^fflSi* o r isigg 1- ^ o 

10 [0 0 3 61 5fe-f> »1 -i^- h 2 0 aiJj:t>'|S2;}^- h 
2 0 b{CSSi$tL«.^i-n 2 a, 12b«-:/M.T, 

i?Jx.l^> 0cO»l ^- h 2 0 a (C|l^L'tv^»£ 

#:*l&?JSS-SaL, ^2 -l^-V 2 0 b UU^L^v^bE-* 

m^imi^-r^o tfc. MTjiLKe^'^mt^if^i^Lxmi 

iSi:U'm2y^^n y hT^-Y 8 4 a. 84bUlil^U^: 

^'S.m^^mmmi:tivmmmLxii<^ 'ifc, ^i 

t:Xh>42a±5J: I^'IS 2 tfX h > 4 2 b Tj^-f-K-TirT 
K4»tJ^J^*>), J.o5^^-V77 A 4 6*''«^a5 6 0 IClf 

^L/iia 1 iZTji-rnkmi^mitmit LxKi.T^^-r^o 

20 [00371 COJ;^ '5r2t«f'^1t*@fcf*:, ^OJWfittlc 

J^^O^^-fFfflTl;:^ Y^^-V 8 4 a Hit L 

8 4a Tj't^A^n^c^f'f D y M±I4^ 1 d -y 
8 2 atcft#^$ft, grfB^^•'^^ •y fEOf'pfflTt::, lf;fa 
§|5#5 4a, 5 4 bC05¥^:^JCJ;tLT^l fXf V4 2 
a**±#i--5.o 

[0 0 3 81 aeoT, ffrie^l tfX b >4 2 a t—fr&t) 
\zr^\7y2.4 6i:^ts^\^itmm4 0 a^^7»^± 
50 tfXfVny K4 4«::/)'Lrl5l IfX h>4 2 a 

t::iSig$*tfcJ^'f ^7-7A 4 6 7>*«ffia56 OH^hm^fSi 
PBBIF^1--5.:: t trj: :t>^^|gt^^o -eo^, ^l 
tfX h > 4 2 a iJ i O-'tTx h > n y K 4 4 O.;^-^*^— 

4 4 *«s:ii?L6 6 \z^^xmnmu-fi>m2 ex h > 4 

2 b 14^^14 L'tv^ (a2#BS) , 
[0 0 3 91 wOJt:^, »1 h 2 0 a ?:^LTIil^ 

i;?&oT5£JiL. $<b(c»2'ie- h 2 0 b -t^LTia^ 

[0 0 4 01 ^cOJ^-g-, ll2=J?- h 2 0 b:*'f>lll^L^ 

> 4 2 aO^ffiSS 1 lCJtlL:.i-;i>5^-f A4 6<^# 

SJSi; i o T$iJifl) $ tt, » 2 ex h > 4 2 b co^lifl: S 
2 J: 0 *>:^S <^5tS'i^?tm fx h >4 2 aco^fitS 

s 1 n»c?v^T, ^■m^mzis\^^x-k.m.mi)^h^iZ>m-ti 

[0 0 4 1 1 :k\Z^ lI^L^rv^*om*Ot0^^^fflTtC» 
l/N-^-p y h^-h 8 4 a^c^t•r-^)^^''^a•y hJEOttl& 
50 «r^lh-r-5.o ^<!07t«>, f^l/NM n y bS8 2 al*l<01E 
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(0 0 4 21 ;t Jb% ^ 1 e^. h > 4 2 a -h^T^irh^.. 

T, «!rfa^^'("V'77A4 6**lfSia56 OU^iSI-t-SfS^t- 
10 0 4 31 '^Us EI^L^:v>^^#0«)^f^fflTt::|| 10 

■r^o ffira«f2/Mn y h 8 4 b*>ib^A$tLfw 

/NMD -y ^JEI±»2/^•'l'^ ■7 2 btCft^^^tL, 1? 

IB/NMn y hJEtOf'pfflTU, If^agp*t5 4a> 5 4b<7) 
5¥ll:tlUl;tLTl^2 h >4 2 bi3J:t>'kr;^ h >n y 
K4 4**— #:fi?)(C±#-t^o 

10 0 4 41 is^oT, frfe^2 \^:^V>4 2 ht-m^ 
\zy>i^ry7M4 6 4r^tr»2 3£f5![tS«4 0 h^m^l. 
#L> V:*;^h>n-y K4 4 4r^LTiiS$fLyi5^^^7 
7A 4 6 7bf«ffia5 6 O:0'i^^SHFggir4-r^w tU<t 20 
•9. *>^^tj^t^^,o -E-O^, ih^iSe 8 ^:/^Lr^2 
\d::^y> 4 2h t\£^Y>uy Y 4 4 b #Wlc±:^ 
tC|oI:*»oT^fi;L> fltrlEt::^ h >n y K4 4 

ff^)jS:?tL/ciiii trx h >4 2 a t^icfge-r-s, (ii3# 

10 0 4 51 >1<7)^*, »1 h 2 0 a ^r^LTll^ 
l;?&cr»EiiL, $ ^lcll2 --J^- f 2 0 b Sr^/hLTEI^ 

[0 0 4 61 COJfei'^, ^2 ^- h 2 0 b/i^fbH^Li iO 
>4 2 bcO^'ffifiS 2U*-|-It-1-^:J^^'-V7v/v4 6 

§gSlcj:or$ij»$tL, iri i;';^ }';'4 2 ao^fiss 
1 i 0 ^>/hS <^^$tL/i»2 \£XYy4 2 bO^fi* 
S 2 (C36-:?V>T, #12:^RIlCi}V»T/jN»Efi*>f>^*fftl 
gE^*:^^*ll^L'&v>wit#^Si;«ai?tL;|, (1I3#BB) , 
[0 0 4 71 lll^L^v^^gi#0^r)«i^^fflTUl5 
2/f-Yny h;}?- b 8 4 bt^Jt-f'S/f'f n y HEOWit& 
Srf?Jh-t--6 i 1 J: •) , ittm^ 5 4a, 54b 03¥% 
tl«0ftfflTlc|^2 h>4 2 b;6n="|!f L. ^^-f-V^^ 40 
A 4 6 A^«^ffl5 6 0 \zmmLtz-^yim. t ^ •) , %3»fi 

[0 0 4 81 ***fe<^f^.^.T-;i, |Etefi**-?-fL-?--tL^^r 
^^1 ex f>-4 2 a i:^2 tT;?, h>4 2 b t ^-fSllt. 
LTlg|*6i-^ ^^'f ^7 7 A 4 6 <?)#P3SS:mi:^ 

[0 0 4 91 S Tt:. **i&<Off^.^.T-l±. »£fillS««7 
4 S:^ltT»2 kfX h >4 2 bOgEfiz:fi5rM*IJ-r-5):ii: 50 
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[0 0 5 01 $<^>u, ■^mM<r>mm.X'iu h 3 
0 <r>nmzm i iEi2is«4 o a imm.-ri>m i^7.y> 

42 a tm2^i?Lmm4 0 b^«ft-t*^2 ex f >4 
2 btSr-E-ft-rtiEKL. H 1 n y h --K- h 8 4 a 
i/i{im2''<-rny h:}?- h 84 b «:^LT«l&?tL-5 
/N-'f o y bS<;>f^fflT{C|Efi:$-<ir-& t </>0 SfSR^jfllitl- 
a^'^iizmm-r^zbt^x^^^ z(r)fztf?. mi^mm 

[0 0 5 11 ^?i3s **M<oj^BT-ii, :'v5SfiU*t)ei- 
«,^iexh>42a S-f^K^-tir^cm, 'hsKStc^tlL-i" 

-?>»2 ex h > 4 2 b S:ftl6S;-ti-TV^^:6f::ixlcPg5e$ 

•<i:Tv^-f*T.Sr5fei;ftl&S-ti:Ti J: <, ^h\z^ ^liJi 
yfSI^2 ex h V4 2 a. 4 2 b<0^^fc^;lI^L^^v>«|&O 
ex h>$rIJlt-5)C:i:t:J: f)^ iItJ»!t«:<0»Efi«- J: 0 — 

m^mzmmr- ^ ^ ^ t i±m^t-*^o 

[0 0 5 21 ^^tc, ■(t&0|ftife<7)®St::#^~:^#S:lll4 

[0 0 5 3] z.(r>m<Dmm<r>fmi.z^.^—ij=^i o ax- 

9 0<r>{hm9 0 a{ZX-:>xm2 ex h > 4 2 b O^ffii 

[0 0 5 4] 'iij, ^(r>m<^wm^mii. mz^m<r>m 

[0 0 5 51 

[0 0 5 61 -f ^t)*>. /NMn-y M±«*&liS«l-J:oT 

[0 0 5 71 ito-C, #«:0#Ba]St^*>Hc.Lr»K#jiK 
H 1*1 ? tL^ »E^*^cc»5£g i0rWL\,z^it^-^^Zti)^ 
[IlI®offl[*^ii?§] 

[n 1 1 :^^m<r>^mn'im.\,z^^i>~-^^<^mxsimmwL 
mxi>i>o 

[I1I21 HI 1 O*0ffieaicj3v>T, ^1/^'f n y fjjf- 
h*-<b/WD y MI^ft$&LT^l exh VSr^e^Hi: 

[113 1 m O^SOWttSl^iJV^T, »2vWn y Y:^.- 
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